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FIXTURE FOR TEST CARDS OF TESTING MACHINE 
BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

[0001] The present invention relates to testing machines for printed 
circuit boards, and more particularly to fixtures of testing machines for 
expansion cards. 

2. DESCRIPTION OF THE RELATED ART 

[0002] As the computer industry matures, users have corae to 

increasingly demand more powerful arid more stable computers. In a 
' typical coniputer, a plurality of expansion cards is assembled to expansion 
V slot connectors of a motherboard in the computer, for making the computer 
more powerful. However, computer manufacturers must ensure that the 
expansion slot connectors in the motherboard are fully functional before 
releasing the computers into the marketplace. Therefore, a testing machine 
is needed to test the motherboard's expansion slot connectors. A plurality 
of testing circuitries is provided in the testing machine for performing such a 
test. 

[0003] To test the expansion slot connectors of a motherboard, an 
operator firstly inserts test cards into the expansion slot connectors of the 
motherboard one by one, and then actuates the testing machine to test the 
expansion slot connectors of the motherboard. After the testing machine 
has finished testing, the operator pulls the test cards from the expansion slot 
connectors one by one. However, such manual operation is slow, laborious 



and inefficient. Furthermore, manual operation may damage the test cards 
and the motherboard, due to inappropriate inserting and/or pulling force 
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being applied. If the operator is inadvertent, the test cards may not be not 
properly matched with the respective expansion slot connectors, in which 
case the testing machine will give false results. 

[0004] To address these problems of manual operation, a number of 
fixtures for test cards have been devised. Taiwan Patent No. 452087 
discloses a fixture for test cards. The fixture comprises a rriovable board, a 
fixing base, a pair of bolts, a pair of coil springs, and a correcting plate. 
The fixing base defines a slot therein. The movable board defines an 
opening, corresponding to the slot of the fixing base. A longitudinal 
widened aperture is defined in a bottom of the correcting plate, 
corresponding to an expansion slot connector of a motherboard to be tested. 
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A longitudinal narrowed hole is defined in a top of the correcting plate, in 
communication with the aperture. The fixing base is fixed on. the movable 
board. The bolts are extended through the movable board near opposite 
ends of the fixing base and through the coil springs under the movable board, 
and are fixedly fastened with the correcting plate, A test card is fastened to 
the fixing base, and is extended through the slot of the fixing base and the 
opening of the movable board. In use, the movable board moves toward the 
motherboard until the aperture of the correcting plate contacts and receives 
the expansion slot connector therein. The movable board continues moving 
downwardly, the coil springs are compressed, the correcting plate is blocked 
by the expansion slot, and the bolts are pushed beyond the movable plate by 
the blocked correcting plate. The test card is then extended through the 
hole and the aperture of the correcting plate, and engages in the expansion 
slot connector. 



[0005] However, the above fixture does not solve the above-described 
problem of potential inaccuracy of the test results. The basic requirement 
for accurate testing is that the movable board, the fixing board, the test card 
and the correcting plate are properly assembled. This ensures that the 
extension of the test card through the correcting plate is accurate. However, 
an overall tolerance of the fixture is liable to change over time, because the 
fixture sustains repeated impact when used again and again. It is also 
important that the motherboard is accurately positioned relative to the 
correcting plate. This ensures that the expansion slot connector of the 
motherboard is accurately received in the aperture of the correcting plate. 
However, in practice, it is very difficult to ensure accurate position of the 
motherboard relative to the correcting plate. When the fixture's tolerance 

is changed and the motherboard is not accurately positioned, the test card is 
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very prone to be incorrectly engaged in the expansion slot connector of the 
motherboard. In such case, the test results cannot be relied upon. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, an object of the present invention is to provide a 
fixture which has an adjusting mechanism for accurately engaging a test card 
in an expansion slot connector. 

[0007] Ariother object of the present invention is to provide a fixture 
which improves accuracy and reliability of tests performed on expansion slot 
connectors. 

[0008] A further object of the present invention is to provide a testing 
machine incorporating a fixture which has a self-adjusting mechanism. 

[0009] To achieve the above objects, a fixture in accordance with the 



present invention comprises an actuator, a self-adjusting unit, and a testing 
unit. The fixture is received in a testing machine. The self-adjusting unit 
comprises a first connecting plate and a second connecting plate. The first 
connecting plate is attached to the actuator. A first through hole is defined 
in each corner of the first connecting plate. The first through hole 
comprises a threaded portion and a stepped portion. The stepped portion of 
the first through hole defines a shoulder therearound. A second through 
hole is defined in each corner of the second connecting plate, corresponding 
to the first through hole. The second through hole comprises a shoulder 
portion, and a tapered portion. The shoulder portion defines a shoulder 
therearound. A plurality of coil springs is received in the stepped portions 
of the first through holes and the shoulder portions of the second through 
holes respectively. Opposite ends of each of the coil springs resiliently 
abut a corresponding shoulder of the first connecting plate and a 
corresponding shoulder of the second connecting plate respectively. A 
plurality of bolts extends through the second through holes of the second 
connecting plate, and engages in the threaded portions of the first connecting 
plate respectively. Each of the bolts comprises a head portion, a rod 
portion, and a threaded end portion. The head portion comprises a tapered 
surface, corresponding to the tapered portion of a corresponding second 
through hole of the second connecting plate. The tapered head portion is 
movably received in the tapered portion of the corresponding second through 
hole, with the threaded end portion engaging in the threaded portion of a 
corresponding first through hole. The testing unit is attached to the second 
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connecting plate, and adapted for receiving test cards. 

[0010] Other objects, advantages and novel features of the present 
invention will be drawn from the following detailed description of the 



preferred embodiments of the present invention with the attached drawings, 
in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is an exploded, isometric view of a fixture in accordance 
with the preferred embodiment of the present invention; 

[0012] FIG 2 is an assembled view of FIG. 1 ; 

[0013] FIG. 3 is a cross-sectional view of part of a self-adjusting unit of 
the fixture of FIG. 2, taken along line III-III thereof; and 
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[0014] FIG. 4 is an isometric view of the fixture of FIG. 2 assembled 
with a printed circuit board for testing in a testing machine. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] Referring to FIGS. 1 to 4, a fixture in accordance with the 
preferred embodiment of the present invention is accommodated in a testing 
machine for testing a printed circuit board (PCB) 80. The fixture 
comprises an actuator 1, a self-adjusting unit 3, and a testing unit 5. The 
PCB 80 may for example; be a motherboard. 
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[0016] The testing machine comprises a controller (not shown), a 
movable board 60, and a base 70. The movable board 60 is movable 
relative to the base 70. A pair of holes (not labeled) is defined in the 
movable board 60. The PCB 80 is fixed on the base 70. A pair of 
expansion slot connectors 81 is provided on the PCB 80. Each expansion 
slot connector 81 defines a longitudinal slot (not shown) for receiving an 
expansion card therein. Tapered guiding surfaces of the expansion slot 
connector 81 surround an entrance to the longitudinal slot. 



[0017] The actuator 1 is electrically controlled by the controller of the 
testing rnachine. The actuator 1 comprises a fixed portion 10, and a 
movable portion 12. A pair of spaced threaded holes 101 is defined in the 
fixed portion 10. A pair of screws 63 is extended through the holes pf the 
movable board 60 and engaged in the threaded holes 101, thereby attaching 
the movable board 60 on the actuator L 

[0018] The self-adjusting unit 3 comprises a first connecting plate 30, a 
second connecting plate 32, and a plurality of bolts 34 and coil springs 36 
for attaching the second connecting plate 32 to. the first connecting plate 30. 

[0019] The first connecting plate 30 is rectangular. A first through hole 
301 is defined in each corner of the first connecting plate .30. Each first 
through hole 301 comprises a top small threaded portion 3011, and a lower 
large stepped portion 3013. The stepped portion 3013 defines a shoulder 
3013a therearound. A plurality of openings 303 is defined in the first 
connecting plate 30. A plurality of screws 305 is for extending through the 
openings 303 respectively, in order to attach the first connecting plate 30 to 
the movable portion 12 of the actuator 1. 

[0020] The second connecting plate 32 is rectangular. A second 
through hole 321 is defined in each corner of the second connecting plate 32. 
The second connecting plate 32 defines a threaded hole 323 near each 
second through hole 321. Each second through hole 321 comprises a top 
shoulder portion 3211, a medial tapered portion 3213, and a lower circular 
portion 3215 all aligned with one another. A shoulder 3211a is defined 
between the top shoulder portion 3211 and the tapered portion 3213. A 
tapered surface 3213a is defined surrounding the tapered portion 3213. 

[0021] Each bolt 34 comprises a head portion 341, a medial stepped rod 
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portion 343, and a threaded end portion 345. The head portion 341 
comprises a tapered surface 341a. 

[0022] In assembly of the self-adjusting unit 3, the coil springs 36 are 
received in the stepped portions 3013 of the first connecting plate 30 and the 
shoulder portions 3211 of the second connecting plate 32 respectively. 
Opposite ends of each coil spring 36 resiliently abut the corresponding 
shoulder 3013a of the first connecting plate 30 and the corresponding 
shoulder 3211a of the second connecting plate 32 respectively. The bolts 
34 are extended through the second through holes 321 of the second 
connecting plate 32 and the coil springs 36 and the stepped portions 3013, 
with threaded end portions 345 of the bolts 34 fixedly engaging in the 
threaded portions 3011 of the first connecting plate 30 respectively. The 
tapered surface 341a of each bolt 34 detachably engages with the 
corresponding tapered surface 3213a of the second connecting plate 32. 
Once the first and second connecting plates 30, 32 are thus attached together 
via the bolts 34, a predetermined space is defined betweejn the first and 
second connecting plates 30, 32. 

■ 

[0023] When no external force is applied to the second connecting plate 
32, the combined first and second connecting plates 30, 32 are in a resting 
position. The tapered surface 341a of each bolt 34 is tightly engaged with 
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the corresponding tapered surface 3213a of the second connecting plate 32, 
because of decompression forces applied by the corresponding coil spring 36 
against the corresponding shoulders 3013a, 3211a. Thus the second 
connecting plate 32 cannot move in directions transverse to the bolts 34. 
When external force is applied such that the second connecting plate 32 
moves closer to the first connecting plate 30, the coil springs 36 are further 
compressed, and the tapered surfaces 341a of the bolts 34 disengage from 



the tapered surfaces 3213a of the second connecting plate 32. The second 

connecting plate 32 can then move freely in directions transverse to the bolts 
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[0024] The testing unit 5 comprises a bracket 51, a first fixing bar 53, a 
second fixing bar 54, and a pair of transition cards 55. 

[0025] The bracket 51 comprises a horizontal plate 511, and a vertical 
plate 513 depending from the horizontal plate 511. A pair of spaced 
protrusions 5111 protrudes outwardly from each of opposite sides of the 
horizontal plate 511. A through opening 5111a is defined in each 
protrusion 5111, the through openings 5111a corresponding to the threaded 
holes 323 of the second connecting plate 32. A plurality of screws 52 is 
extended through the through openings 5111a and engaged in the threaded 
holes 323 respectively, for fastening the bracket 51 to the second connecting 
plate 32. The vertical plate 513 comprises a narrowed connecting portion 
5131, and a widened fixing portion 5133 depending from the connecting 
portion 5131. A plurality of apertures 5133a is defined in the fixing portion 

5133. ■ ■ ; 

[0026] The first fixing bar 53 defines a plurality of countersunk holes 
531 therein, corresponding to the apertures 5133a of the bracket 51. The 
second fixing bar 54 defines a plurality of threaded holes 541 therein, also 
corresponding to the apertures 5133a of the bracket 51. 

[0027] Each transition card 55 comprises a top end portion 551, and a 
printed circuit board 553 depending from the end portion 551. Each end 
portion 551 defines a longitudinal slot 5511 in a top thereof. A plurality of 
holes 5531 is defined in the printed circuit board 553, corresponding to the 
apertures 5133a of the bracket 51. A plurality of screws 56 is provided for 



attaching the transition cards 55 to opposite sides of the bracket 51. 

[0028] In assembly of the testing unit 5, the first and second fixing bars 
53, 54 and the fixing portion 5133 of the bracket 51 are attached together in 
order to sandwich the transition cards 55 therebetween respectively. The 
screws 56 are extended through the countersunk holes 531 of the first fixing 
bar 53, the holes 5531 of the transition cards 55 and the apertures 5531a of 
the fixing portion 5133, and engaged in the threaded holes 541 of the second 
fixing bar 54. The end portion 551 of each transition card 55 abuts a 
corresponding side of the connecting portion 5131 of the bracket 51. A pair 
of test cards 90 (only one test card 90 is shown in FIG. 3) such as expansion 
cards is inserted into the slots 5511 of the transition cards 55. 

[0029] In assembly of the fixture, the actuator 1 is attached to an 
underside of the movable board 60, the self-adjusting unit 3 is attached to 
the actuator 1 by the screws 305, and the testing unit 5 is attached to a 
bottom of the second connecting plate 32 by the screws 52. 

[0030] In use, firstly, the PCB 80 to be tested is fixed onto the base 70 
of the testing machine. Then the testing machine is switched on, and the 
controller controls the movable board 60 to move a predetermined distance 
toward the PCB 80. The actuator 1 is thus driven to push the transition 
cards 55 into the expansion slot connectors SI of the PCB 80 respectively. 
If the PCB 80 is not accurately positioned relative to the transition cards 55, 
the transition cards 55 are blocked by the expansion slot connectors 81 from 
entering the expansion slot connectors 81. In such case, the actuator 1 still 
continues driving the first connecting plate 30 downwardly. The second 
connecting plate 32 remains stationary, and the bolts 34 move downwardly 
relative to the second connecting plate 32. The coil springs 36 are further 



compressed, and the tapered surfaces 341a of the bolts 34 are released from 
the tapered surfaces 3213a of the second connecting plate 32. The second 
connecting plate 32 is then free to move transversely relative to the bolts 34. 
The expansion slot connectors 81 apply blocking forces on the transition 
cards 55, and these forces are translated into transverse forces that cause the 
second connecting plate 32 to move transversely and accurately position the 
transition cards 55 relative to the expansion slot connectors 8 1 . Thereupon, 
the second connecting plate 32 is driven downwardly and pushes the 
transition cards 55 into secure engagement in the expansion slot connectors 
81. 

[0031] In an alternative embodiment of the present invention, the fixture 
can be mounted above the movable board 60 by a supporting bracket. In 
such case, an opening is defined in the movable board 60 for extension of the 

testing unit 5 therethrough. In a further alternative embodiment of the 
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present invention, the actuator 1 can be omitted. In such case, the first 
connecting plate 30 is directly attached to the movable board 60.. In a still 
further alternative embodiment of the present invention, the transition cards 
55 can be omitted. In such case, the test cards 90 are directly attached to 
the bracket 51 of the testing unit 5 instead of being attached via the 
transition cards 55. 

[0032] While the present invention has been illustrated by the 

description of preferred embodiments thereof, and while the preferred 
embodiments have been described in considerable detail, it is not intended to 
restrict or in any way limit the scope of the appended claims to such detail. 
Additional advantages and modifications within the spirit and scope of the 
present invention will readily appear to those skilled in the art. Therefore, 
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the present invention is not limited to the specific details and illustrative 
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examples shown and described. 
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